The current study investigates how different types of company website designs influence first impressions, aesthetic evaluations, and memory performance. We implemented an online study with a between-subjects design to examine differences between three design categories identified by ten experts in a pretest: SCOFA (strong colours of one colour family), LAPIC (large pictures), and SAPAT (same amount of pictures and text). The data of 458 participants (52.2% female) reveal that a) after an exposure time of five seconds, response times for website-related attributes differ between the categories, b) LAPIC and SAPAT are perceived as more aesthetic than SCOFA, c) memory performance is best on SAPAT sites. These results underline the importance of first impressions of a site's appearance and provide practical guidance for web designers by showing what users associate with certain designs, which designs they prefer, and which sites are the most memorable.
Introduction
The World Wide Web definitely plays a major role in our society. In fact, almost 50 billion websites exist (estimate based on search results from Google and Bing, http://www.worldwidewebsize.com). The use of the Internet continues to increase in Germany. In 2013, 85% of the German households had Internet access (ITU, 2013) . On average, people use the Internet for 169 minutes daily (van Eimeren & Frees, 2013) . During these almost three hours, users come into contact with a wide variety of websites, and frequently they remain on one website for just two or three seconds (Robins & Holmes, 2008) . What does this imply? In our fast-paced society, people have limited time resources. At the same time, the Internet provides an enormous amount of information. The challenge therefore is to rapidly select the most suitable websites from the available ones. Given that Internet users on average spend only a few seconds on a single site (Cockburn & McKenzie, 2001 ), they do not seem to base their decision whether it is worth surfing on the content. As with many other domains in human interaction, the first impression counts.
How quickly this first impression forms is often underestimated. Two or three seconds already seem like a short time, but in fact, it takes only a split second. After seeing a website for only 50 ms, people make reliable judgments whether they find a website appealing (e.g., Lindgaard et al., 2006; Thielsch & Hirschfeld, 2012; Tuch et al., 2012) . If users do find a website appealing, they seem to neglect negative aspects of the site and maintain their positive view even if they encounter errors or low usability (Campbell & Pisterman, 1996; Lindgaard & Dudek, 2002) . In contrast, poorly designed websites lead to rejection, sometimes even when they have high-quality content (Sillence et al., 2007) .
Hence, the site's visual appearance-its design-determines the first impressions of websites, not only the information that can be found on them or how easy it is to find this information. Factors such as the quantity of links, the alignment, grouping indications, and density are part of a site's design (Parush et al., 2005) , but there are many more possible factors (e.g., Kim, Lee, & Choi, 2003; Lavie & Tractinsky, 2004; Lin, Yeh, & Wei, 2013; Roth et al., 2013) . While it is important for research to identify these constituent parts and examine their influence, it does not seem necessary to evaluate or even consciously perceive these different parts; instead, the global visual appearance seems to be sufficient for Internet users to judge a website's appeal (Thielsch & Hirschfeld, 2012; Tuch et al., 2012) . With the billions of existing websites, website owners compete to get users' attention and to make them form a favourable first impression, so that the users will stay on the website and further engage with it. It is thus of interest to know what users see as important when viewing a website and to design the site according to these preferences. Because there are not many guidelines to how this can be achieved, we will take a look at different factors and outcomes regarding website evaluation.
immediate pleasurable subjective experience that is directed toward an object and not mediated by intervening reasoning" (Moshagen & Thielsch 2010, p. 690) . Although content, usability, and aesthetics are all relevant, there are differences in their importance depending on the duration and the focus of website use. Website use can be divided into phases that are operationalised differently. In the following, we use the distinction between three phases as termed by Thielsch and colleagues (2014) .
When users enter a website, a first impression is already formed before they click on a single link (Tuch et al., 2012) . This first phase of website use is the pre-use first impression phase. It is important to distinguish between immediate and deliberate first impressions in this phase. Immediate first impressions are determined by bottom-up processes of the human visual perception, whereas deliberate first impressions are based on top-down processes, including reflective cognitive processes and reasoning (cf. Thielsch & Hirschfeld, 2012) . Aesthetics has the highest impact on both these impressions. When users spend some time on a website reading the text and navigating through the pages, usability and content become more relevant. This second phase is the post-use overall impression phase. While impressions are important, website owners do not only want their sites to leave a good impression. For example, if the site is an online shopping site, they would like their visitors to buy something. Another desired outcome could be recommending the site to others so that it becomes more popular. Whether these outcomes occur depends on the phase where intentions toward a website are built. In this third phase, content plays a crucial role.
When people are asked which of the three core constructs they regard as important in website perception, content is most important for them, followed by usability, and finally aesthetics (Thielsch et al., 2014) . Accordingly, it could be assumed that aesthetics is not very relevant when using websites in general and from a users' perspective. There seems to be a discrepancy between what users think they rely on and what they actually rely on when judging a website. Given that emotions can be triggered more quickly than rational responses (Ekman, 1992; Epstein, 1994) , it is not surprising that aesthetics not only influences whether people like or dislike a given website within milliseconds (Lindgaard et al., 2006; Tuch et al., 2012) , but it also affects different intentional and behavioural outcomes. Before using a website, aesthetics influences preference more strongly than usability (Lee & Koubek, 2010b) . Pleasant websites affect evaluations of credibility and trustworthiness; they elicit emotions such as fun, joy, and pleasure, and influence outcomes such as satisfaction, customer loyalty, and the intention to revisit (see Moshagen & Thielsch, 2010, p. 691) . Sometimes, visual aesthetics can even compensate for poor usability (Sonderegger & Sauer, 2010) , for example when locating certain information on a website (Moshagen, Musch, & Göritz, 2009) . Users even accept longer page loading times when the pages are aesthetically designed (Schmidt, Liu, & Sridharan, 2009 ).
Taken together, each of the three constructs content, usability, and aesthetics is important and they are all interrelated in different phases of website use (Thielsch et al., 2014) , but their relative importance is dependent on the time and focus of evaluation: aesthetics is most important for the pre-use first impression, whereas usability and content are of remarkably weaker importance then. This finding changes for the post-use overall impression where aesthetics is still very important but content increases in performance and especially for the intentional phase where content is most decisive. Still, aesthetics also plays a role (Thielsch et al., 2014) . Accordingly, visual aesthetics is not purely decorative, and its importance should by no means been neglected by website owners. Before and after using a website, aesthetics (expected and experienced, respectively) strongly influences preferences as much as or even stronger than usability does (Lee & Koubek, 2012) .
Aesthetics becomes important when thinking about the billions of existing websites. Superior designs distinguish competitors and help gain recognition in a crowded marketplace (Bloch, Brunel, & Arnold, 2003) . Users somehow have to choose between the variety of websites for each purpose and they do so very quickly: longitudinal studies of everyday web use show that most pages are visited for only one to ten seconds (Cockburn & McKenzie, 2001) . Additionally, positively perceived aesthetics seems to show a halo effect that overcomes poor usability and positively influences content (Hartmann, Sutcliffe, & De Angeli, 2008) , sometimes even resulting in users being more satisfied with appealing products that perform suboptimally than with more usable but less appealing products (Lindgaard, 2007) .
It appears that the relationship between aesthetics and user satisfaction is stronger for websites mainly providing useful information, regardless of the existence of a specific use goal (Lee, 2013) , but many users do have a goal in mind when using the Internet, such as purchasing a product or finding information (Jean et al., 2012) . They are thus looking for certain content -but is it really mainly the content that influences consumers' buying intentions and the way they judge information presented on the Internet? In the context of online shopping, website design predicts trust and distrust which in turn predict buying intentions (Ou & Sia. 2010 ) and, partially mediated by affect, predicts attitudes toward online stores in general (Porat & Tractinsky, 2012) . The credibility of websites is assessed within the first few seconds, leading to the effect that when the same content is presented in aesthetically different versions, the more aesthetic content is judged as more credible (Robins & Holmes, 2008) . Of course, there are other ways to judge credibility, for example to verify the author's qualifications and to seek out other sources to validate the information, but users rarely engage in these behaviours (Metzger, 2007) . Because users rely so much on their initial impression of a website conveyed through its design, it is crucial to know how to appropriately design a website.
Theory and Practice of Web Design
A well-designed website is not easy to create. Concepts of good web design vary significantly. Although there are many design guidelines, these resources are often vague, conflicting, and not empirically validated, and there is little overlap between different guidelines (Ivory & Megraw, 2005) . They often focus on usability (e.g., Brinck, Gergle, & Wood, 2001) , only a few include aesthetic aspects (Lee & Koubek, 2010a) . For example, the Web Content Accessibility Guidelines (WCAG 2.0, 2008) are very detailed prescriptive guidelines. They are sorted into four categories (perceivable, operable, understandable, robust) of which only one contains some aesthetics aspects and there is no empirical basis provided regarding why certain rules should be followed.
Additionally, design guidelines are mostly detached from the context in which websites are being developed, making them abstract and thus difficult to apply to specific cases (Ivory & Megraw, 2005; Lee & Koubek, 2010a) . This is indeed found in practice. A survey of 169 web practitioners in 2002 revealed that only 36% of them always use guidelines when designing websites (Ivory & Chevalier, 2002) . Moreover, financial resources are necessary to carefully work out all details of visual design and small companies, start-ups, and independent developers often lack these resources (Miniukovich & De Angeli, 2015) . As a consequence, even if there is consensus regarding certain design criteria, in many cases design practices contradict heuristics from literature (Ivory & Megraw, 2005) .
Standards of web design change relatively quickly, which could explain both the lack of practicable guidelines and the relatively small proportion of designers using guidelines. During the time span from 2000 to 2003, website designs became increasingly graphical, less consistent, and more reliant on browser scripts (Ivory & Megraw, 2005) . This example illustrates that web design is a moving target whose development is difficult to analyse because of the continual changes in this field -often as a consequence of new technologiesand the lack of documentation (Engholm, 2001 ).
Furthermore, web designers have the challenging task of meeting the expectations of at least two different parties: clients and users. Designers must consider the client who pays for the development of the website and the site's future users at the same time; neither are generally present during the creation process (Chevalier & Ivory, 2003) . Proficient designers develop specific knowledge about client's needs due to frequent interactions with them, but this has the unfavourable effect that designers tend to privilege the client's viewpoint (Chevalier & Chevalier, 2009 ). Because clients do not have enough expertise regarding users' needs, this often results in websites with usability violations (Chevalier & Chevalier, 2009 ).
All in all, this demonstrates the challenges for both designers and researchers in the field of web aesthetics. Our study aims at resolving some of the issues described above by shedding light on the effects of common corporate website designs. In this way, web designers are given some guidance that is empirically validated and relatively general so that it should remain stable over some time, is easy to implement in contrast to very specific guidelines, and can be implemented without extensive training and thus with less financial resources.
Aims of this Study
A first aim of this study is to identify main categories of website designs which can be captured by first sight and can be easily implemented by web designers. Although the Internet contains a great variety of designs, it is possible to group sites and to identify features which are preferred by users. Even if in some cases the proverb "beauty is in the eye of the beholder" is true, even small numbers of people in aggregate agree remarkably well on the visual appeal of websites (Lindgaard et al., 2006) . For example, high prototypicality, defined as "the amount to which an object is representative of a class of objects" (Leder et al., 2004, p. 496) , is perceived as appealing (Tuch et al., 2012) . However, concepts such as prototypicality are most likely not what users have in mind when they first encounter a website. Users do not thoroughly examine the properties of websites to build an impression, instead they capture the sites within milliseconds (Lindgaard et al., 2006) . We therefore want to find categories based on first visual impressions because this corresponds to typical user behaviour and is at the same time easier applicable.
A second aim is to assess users' impressions of websites based on encounters of only a few seconds, a time span which is in line with actual user behaviour (Robins & Holmes, 2008) . If people look at a website and decide rapidly to leave it, they most likely associate it with something negative. To uncover these spontaneously formed associations, we record participants' decision of whether a given attribute applies to a website or not and how fast they respond -a classical response time task (see Greenwald, McGhee, & Schwartz, 1998 , for the well-known example in the form of the IAT). The underlying assumption is that if one concept is closely linked to another (e.g., cat and dog) it takes less time to decide whether they match than if the two concepts are weakly linked to another (e.g., cat and elephant). In that way, we want to first obtain an individual pattern of associations for each website design category and then compare these patterns to reveal significant differences. This approach avoids some problems associated with direct impression measures, for example lack of attitude accessibility. At the same time, it allows for complex and differentiated assessments when various attributes are used compared to only using "pleasant/unpleasant" as in the classical IAT task (Gattol, Sääksjärvi, & Carbon, 2011) .
A third aim is to examine whether there are differences in judgments of visual aesthetics depending on the type of website design. Having outlined the importance of aesthetics, this is clearly a crucial outcome variable.
A fourth aim is assessing memory performance for central website characteristics and thus obtaining an objective measure of the effects of web design. Users tend to forget information presented on a site, particularly when they have a goal in mind and are not just surfing (Danaher & Mullarkey, 2003) . Every website owner should want users to memorise some basic information such as the company's name or the logo. We therefore investigate whether certain designs lead to better memory performance regarding visual and contentrelated aspects. Previous research on memory for web interfaces has primarily focussed on advertisements and banners (e.g., Kuisma et al., 2010; Yoo, 2008) . A study by Bonnardel and colleagues (2011) examined the effects of different website colours on (among other outcomes) memory performance and found that grey sites are perceived as less appealing and that memory performance is worse for them (compared to blue and orange pages). Our approach is different in that we (1) use existing websites, (2) not only look at colours but also at other design factors, and (3) implement memory tasks aimed at both the content and the design of the website.
This study is explorative in its nature and we therefore not formulate hypotheses for two reasons: our overall aim is to explore differences between design categories which, in this form, were not identified so far and we do so with a combination of methods of which some are rarely used in the context of website design research. Whereas most studies use only questionnaires or ratings to quantify impressions of websites (e.g., Lindgaard et al., 2006; Schenkman & Jönsson, 2000; Schmidt et al., 2009; Reinecke et al., 2013) , we furthermore include an objective measure (memory performance) and moreover an implicit measure (response times). With this multimethod approach, we want to describe effects of web design in a more detailed and multi-faceted way while using rather general and concrete design categories. In this way, designers would have an idea which dimensions are affected in which way when implementing quite simple changes.
Pre-study
We conducted an online pre-study with EFS Survey 8.0 to determine which websites were adequate to represent a certain design category in our main study. Before this, we had to first identify possible categories of web design styles. We gathered 71 German corporate websites from electricity, telecommunication, insurance, and financial service companies by using the search engine Google. Keywords for the search were "German" and " [sector] company", leading to different lists with Germany's biggest companies in the specific sector from which we picked the first 15 to 20 entries. We chose these four industries because they are relatively neutral (i.e., not containing controversial and emotionally relevant content).
Our choice to select existing websites instead of creating websites ourselves is based on two considerations. First, existing websites better reflect the environment encountered on the web and thus lead to higher ecological and external validity. Second, the risk of confounding familiarity effects seems negligible. Outcomes of website evaluations, such as perceived beauty, do not appear to be influenced by familiarity with the website or with the company/brand (Tuch et al., 2012, p. 801) .
Pre-categorisation
From every website, we took a screenshot of the home page. An observer with both extensive knowledge of psychology and of web design searched for salient design characteristics and noted them (e.g., "strong colours", "large pictures", "lots of text"). Because we were interested in first impressions, the instruction for the observer was to look for characteristics which stand out at first sight that could be used to distinguish between the different website designs and that only a rough categorisation was intended. After reviewing the notes on the salient characteristics together with the authors of the study, four categories emerged. Of the initial 71 websites those 32 (eight in each category) were chosen that matched best one of the categories (see Appendix A for a complete list). The four design categories were named as follows: SCOFA, LAPIC, SAPAT, and DROBS.
SCOFA refers to the use of strong colours (i.e., colours with high saturation and/or brightness values regardless of their hue), usually from one colour family. The home pages of websites in this category consist largely of coloured areas.
LAPIC refers to the use of one or several large pictures, covering at least 50% of the website and usually with people. The home pages of websites in this category thus contain more pictures than text.
SAPAT refers to the use of approximately the same amount of pictures and text. The home pages of websites in this category often contain a large picture on top of the page with the text content placed below this picture.
DROBS refers to the use of drawings, objects, or symbols rather than the use of photos. The home pages of websites in this category often contain symbols representing their products or their service. This distinction is created by the authors, but there is empirical support for the relevance of the categories' characteristics. Colourfulness was repeatedly found to be a crucial design characteristic of websites (e.g., Kim et al., 2003; Lindgaard, 2007; Cyr et al., 2010; Bonnardel et al., 2011 , Peak et al., 2014 . Image size is also meaningful for aesthetic preference (Schmidt et al., 2009 ) as well as the ratio of graphics to text (Schenkman & Jönsson 2000; Lin et al., 2013) . The role of stylized images (e.g., symbols, drawings) has, to our knowledge, not been investigated yet in an online context.
Categorisation Confirmation by Experts
The purpose of this part was to explore to which extent our proposed categories would hold true when judged by a larger number of experts. Additionally, we wanted to assess to which extent these 32 websites are viewed as prototypical for their sector (for the relevance of prototypicality regarding aesthetic evaluations, see Tuch et al., 2012) , so that the final decision on the stimuli would not be based on the author's judgments only. Thirteen experts (professional experience: M = 11.1 years, SD = 2.80) working in the domains of web design/user experience/online marketing research were recruited for this pretest. Of the 13 participants starting the survey, eleven completed it (which corresponds to a completion rate of 85%). One was excluded for not indicating to work in one of the aforementioned domains. The final ten participants (six male, four female; age: M = 36.8, SD = 6.66) voluntarily filled out the survey after being invited via e-mail and did not receive any compensation.
To avoid drop-out due to a lengthy or too demanding survey, only 16 of the 32 websites were randomly assigned to each participant. Participants first had to rate the websites regarding their prototypicality (e.g., "How typical is this website for an electricity provider website?" on a 7-point Likert scale ranging from 1 [not typical at all] to 7 [very typical]). Then, participants had to choose to which of the four design categories the website belongs ("Please choose the most appropriate category for this website"). Before they had to choose the category, they were provided with short descriptions of each category similar to the descriptions above. The answer options also contained a prompt to remind them what the category meant.
Combining the prototypicality measure of each website and how clearly it fell into one of the categories (i.e., at least 60% of the participants should group it into our proposed category; see Appendix A), we chose 12 websites as stimuli. The prototypicality rating was included to control for its effects. Because prototypicality could influence aesthetics judgments (cf. Tuch et al., 2012) , we only included websites that were moderately prototypical so that the confounding effects could be minimised (see Appendix A for all mean prototypicality ratings). Prototypicality ratings ranged from 1 to 5, indicating that none of the stimuli were viewed as very typical. SCOFA, LAPIC, and SAPAT do not differ significantly regarding their prototypicality (MSCOFA = 4.01, MLAPIC = 3.76, and MSAPAT = 4.22, all p >.05). DROBS as a distinct category was not confirmed by the results: the prototypicality rating of the corresponding sites was rather low (M = 2.96) and the grouping was ambiguous. Some sites were even not at all grouped into the DROBS category (see Appendix A). So there were three final categories, SCOFA, LAPIC, and SAPAT, with four websites each (see Appendix A for a list with all stimulus websites including the results). Figure 1 provides examples for each of the three categories: Figure 1 . Screenshots of three websites used in the study representing the three categories LAPIC (left), SAPAT (middle), and SCOFA (right). Defining features of the design category are marked red.
Main Study

Method
Design
After determining the three main design categories for corporate websites, our aim was to observe differences between them regarding subjective and objective measures. Accordingly, the independent variable was the design category (with the factors SCOFA, LAPIC, and SAPAT) and the dependent variables were association strength (operationalised as the speed and direction of responses to certain statements which indicated if and how strongly the statements reflecting properties of websites were associated with a certain design), aesthetic evaluation measured through a questionnaire, and memory performance measured through several memory tasks (see "3.1.4 Dependent variables").
The study had a between-subjects design, meaning that each participant rated only one website. Participants were presented with either version A or B of the study. These versions only differed with regard to the presentation of the memory tasks and thus served as a control condition: in version A, participants answered the tasks once at the beginning and once again at the end; in version B, they answered them only once at the end (see "3.1.4.3 Memory performance" for a detailed explanation).
Participants
The main study was also conducted online on the basis of EFS Survey 8.0. Every participant randomly rated one single website, resulting in three subsamples corresponding to the three design categories: nSCOFA = 157, nLAPIC = 153, and nSAPAT = 148. Participants were mainly recruited via the panel of the German online platform PsyWeb (https://psyweb.unimuenster.de). Members of this panel regularly receive invitations via e-mail to participate in studies voluntarily without receiving any direct compensation. At the time of the study, PsyWeb had about 10,000 members; panel members were randomly invited to the study and received no compensation.
The final sample consisted of 458 participants with 52.2% female and 47.8% male participants, which corresponds well to the gender balance found in the German population (Central Intelligence Agency 2013). Ages ranged from 18 to 77 with the mean age being 39.47 years (SD = 15.03). On average, they actively used the Internet for 156 minutes daily (SD = 137) and have been using it for 13.43 years (SD = 4.40). Exclusion criteria were if participants reported technical problems, dyschromatopsia, or if they had answered more than three of the eight trials of the response time task wrong.
Materials
As identified in our pre-study (see above), there were 12 websites in total, four in each design category. Table 1 shows the properties of the websites relevant for their categorisation. The percentage of the website covered by pictures or texts was determined using Adobe Photoshop CS5. 
Dependent variables
Association strength
The goal of the response time task was to measure what participants associate with the websites and how strong these associations are. For this purpose, we implemented a JavaScript-based online response time task. By pressing a keyboard key, participants had to indicate whether they agree (key "L") or disagree (key "A") with statements of the form "This website seems [adjective]". Whether they agreed or disagreed delivers information about the associations, but more importantly, the time it took them to decide is a measure for how close the target word is linked to the website they observed.
There was no predefined set of adjectives for this task, so we had to first create suitable statements. We collected the items from three questionnaires measuring visual aesthetics and user experience: VisAWI (Visual Aesthetics of Website Inventory; Moshagen & Thielsch, 2010 , 2013 , AttrakDiff (Hassenzahl, Burmester, & Koller, 2003) , and UEQ (User Experience Questionnaire; Laugwitz, Schrepp, & Held, 2008) . This procedure resulted in 90 items which we reduced to 16 (for details on which criteria were used for omitting items, see Appendix B). These 16 attributes (eight contrastive pairs) served as targets in the response time task : simple, complicated, inventive, conventional, exciting, boring, predictable, unpredictable, creative, dull, professional, unprofessional, clear, confusing, inviting , and daunting (see Appendix C for their corresponding questionnaires and the dimension they represent). We decided to use contrastive pairs of attributes so that we would have the possibility to explore whether the same attributes, one assuming the existence of an attribute and one assuming the lack of this same attribute (e.g., predictable and unpredictable), would lead to the same reaction but just in an opposite direction.
In this study, association strength as a dependent variable is comprised of 16 dependent variables corresponding to the 16 targets used in the response time task. We measured the response time (ms) and response direction (pressing either "A" for "disagree" or "L" for "agree") for every target and obtained the association strength following a method based on the classical algorithm of data reduction in the Implicit Association Test (Greenwald et al., 1998 (Greenwald et al., , p. 1467 ):
1. When participants had used the "A" key to indicate that they disagree, values were made negative. 2. Outliers (response times between -100 and 100, over 7000, under -7000) were replaced by missing values. 3. Extreme values (between -400 and -100, between 100 and 400, under -3500, over 3500) were set to a fixed value (-400, 400, -3500, 3500), which means we winsorised the sample (Wilcox & Keselman, 2002) . 4. To normalise the skewed distribution, the results were fitted to a logarithmical function, resulting in values between -100 and +100 (cf. Whelan, 2008) .
Visual aesthetics
There has been continuing debate about how to operationalise and measure aesthetics. Multiple-item measures are preferable to single-item measures (for drawbacks of single-item measures, see Moshagen & Thielsch, 2010, p. 692) . Still, there are several possible dimensions and factors, for example the distinction between classical and expressive aesthetics (Lavie & Tractinsky, 2004) . We decided to use the Visual Aesthetics of Website Inventory (VisAWI; Moshagen & Thielsch, 2010) to compare the visual appeal of different website design categories. This questionnaire consists of 18 items on 7-point Likert scales ranging from 1 (strongly disagree) to 7 (strongly agree) representing four interrelated facets of the perceived visual aesthetics of websites: simplicity, diversity, colourfulness, and craftsmanship (see Appendix D for the items). Because of the usually high correlations between these facets and the higher reliability of one measure consisting of 18 items (in comparison to several measures consisting of four to five items, such as the VisAWI subscales), we use the mean of all 18 items as a measure for the overall aesthetic impression. The VisAWI has proven to be a sound measure for visual aesthetics with good internal consistency (Cronbach's a = .94 in this study) and satisfactory convergent, divergent, discriminative, concurrent, and factorial validity (Moshagen & Thielsch, 2010) .
Memory performance
We developed five memory tasks that were worded in the same way and had the same answer options for all websites but differed regarding the correct answers for each site. This approach was crucial because participants were randomly assigned to a website and so the question and answer format did not differ depending on the site. The first question was "What was the name of the company whose website you saw?", and participants could type in their response. The next three questions were multiple choice questions with four answer possibilities each: "From which industry is the website you saw?", "Where was the company's logo placed?", and "Where could you find the navigation area/the navigation bar?". The last question was "Were there people depicted?" with the options "yes" and "no". Participants were always given the additional possibility to indicate "I don't know" so that they were not forced to guess if they did not know the answer at all. We thus implemented questions that were both related to the content (two questions) and to the design of the website (three questions).
Since we were interested in first impressions, we could have implemented memory tasks only once at the beginning. The problem is that subsequent evaluations of the website might be influenced by the first presentation because repetition improves the processing of the repeated stimuli, an effect called repetition priming. This effect manifests itself in various ways, for example in greater accuracy in identifying stimuli presented for short durations (see Grill-Spector, Henson, & Martin, 2006, for an overview and Hirschfeld, 2012 , specifically for these effects for websites after very short presentation). Due to our design with a version A (memory tasks twice) and B (memory tasks only once at the end), we were able to control for the influence of a repeated website presentation and to additionally explore whether there are differences in memory performance depending on the point of time and the frequency of answering the memory tasks.
Procedure
The first pages of the online survey contained general information about the duration and the aims of the study, the procedure, and technical notes. Before the main part of the survey, participants had to provide some demographic information. They were then randomly assigned to version A or version B. If participants were assigned to version A, they first randomly observed one of the 12 websites in an embedded frame for five seconds; then, the next page appeared automatically. The five-second duration is relatively long for examining aesthetic judgments because previous studies have shown that stable aesthetic judgments form even after a very short presentation of the target material, manifesting themselves in high correlations between short and long presentations (e.g., 50 ms and 500 ms, Lindgaard et al., 2006) . Even when participants have to judge websites on dimensions like credibility, they do so within an average of 3.5 seconds (Robins & Holmes, 2008) . However, most studies in this domain are conducted in a laboratory setting, which is not comparable to the setting here. The duration of five seconds therefore accounts for the loading time of each website and the lack of a fixation cross. Due to the stability of initial impressions, in the present research approach, the exact exposure time is not decisive. On the next page, participants had to complete five memory tasks related to the website. On the next site, the response time task was explained and trained with eight practice trials (simple addition tasks such as "2+2 is" as the statement and "4" as the target). Next, it was announced that the website would be shown again for five seconds and that the real response time task would begin afterwards. Participants then had to react to 16 statements related to the website, all of which had the form "This website seems [target word, e.g. professional]", so that there were 16 identical sentences except for the target word. The instruction informed the participants that there were no right or wrong answers, that we were interested in their personal opinion, and that they should answer as fast and as spontaneously as possible. Subsequently, they had to provide an aesthetic judgment by filling out the VisAWI questionnaire. Finally, participants had to complete the same five memory tasks again. To control for effects of website familiarity, we finally asked whether participants had already known the website before the survey. At the end of the survey, participants were thanked and debriefed. They had the option to exclude their data from the subsequent analysis, to comment on the study, and to receive feedback regarding their daily time spent on the Internet.
If participants were assigned to version B, the procedure was exactly the same, except that they did not have to immediately complete the memory tasks. Thus, they started with the response time task and completed memory tasks only once at the end of the survey. Participants needed on average approximately 12 minutes to complete the study.
Results
We conducted the analyses on the level of the three design categories (SCOFA, LAPIC, SAPAT), as confirmed by the results of the pretest, and not on the level of the single websites. There were no significant differences between the three subsamples regarding sex (c 2 (2) = 2.62, p = .27), education (c 2 (10) = 8.73, p = .56), or age (F(2,455) = 2.03, p = .13). 6.11% of the participants had already known the presented website before the survey. They neither differed significantly with regard to the memory tasks (t(456) = 1.23, p = .219) nor to the aesthetic evaluation (t(456) = .7, p = .485) or the reaction times regarding the 16 response time tasks (only p = .02 for "conventional", all other differences were non-significant), so these participants were not excluded from further analyses.
Differences between groups (i.e., design categories) regarding association strength, visual aesthetics, and memory performance were explored using MANOVA. Using Pillai's trace (the sum of the proportion of explained variance on the discriminant functions; similar to R 2 = SSM/SST), there were indeed significant differences, V = 0.23, F(36,770) = 2.81, p < .001, h 2 = .12; therefore, the means of the three dependent variables differed between the groups. Overall, first impressions (association strength) and more deliberate evaluations (visual aesthetics) were interrelated (up to r = .60) whereas memory performance as an objective measure was quite independent from these two measures (maximum r = .13, see Appendix E).
Association strength
There were relatively high correlations between some attributes. The highest here was r = -.61 between "professional" and "unprofessional". Although there is no objective statistical cut-off point for determining how high correlations can be before the correlating constructs must be treated as too similar, coefficients >.85 are generally considered problematic. Because our coefficients were clearly not close to .85, multicollinearity did not pose a problem, and we thus did not omit any of the attributes (cf. Tabachnick & Fidell, 2007;  see Appendix E for the complete correlation matrix and Appendix G for a factor analysis).
The mean association strength for every attribute in each category delivered a pattern. Comparing these three patterns, there were significant differences (p < .001 to p < .05) between groups regarding eight of the attributes (Table 2 and Figure 2 ): inventive (SAPAT and SCOFA < LAPIC), conventional (SAPAT > LAPIC > SCOFA), creative (SAPAT < LAPIC), unpredictable (SAPAT < SCOFA), professional (SAPAT and LAPIC > SCOFA), unprofessional (SAPAT and LAPIC < SCOFA), inviting (SAPAT and LAPIC > SCOFA), and daunting (SAPAT and LAPIC < SCOFA). Response time and direction (log-transformed) for all design categories
Visual aesthetics
The visual aesthetics rating across all three categories was 4.17 on average (SD = 1.14). Ratings for LAPIC and SAPAT did not differ significantly (MLAPIC = 4.32, SDLAPIC = 1.10 compared to MSAPAT = 4.36, SDSAPAT = 1.07), but the ratings for SCOFA were significantly lower (MSCOFA = 3.83, SDSCOFA = 1.17; see Figure 3 ), F(2, 401) = 9.70, p < .001. An additional MANOVA with the categories as independent variables and the four VisAWI facets as dependent variables confirmed that SCOFA was always rated significantly lower on the facets simplicity, diversity, colourfulness, and craftsmanship, V = 0.67, F(8,906) = 3.94, p < .001 (see Table 3 for the descriptive statistics). Additionally, the overall aesthetics evaluation depended on the first associations. Moderate to large correlation coefficients could be found for the attributes complicated (r = -.45), professional (r = .51), clear (r = .47), inviting (r = .60), and daunting (r = -.50).
Memory performance
Memory performance is defined as the number of correct answers to each of the five questions, resulting in values from 0 to 5. There were two conditions regarding the memory tasks. Participants either had to answer them at the beginning and at the end (version A, n = 251) or only at the end (version B, n = 207). This results in different proportions of correct answers depending on the condition. The percentage of correct answers, as displayed in Table  4 , was lowest for the questions at the beginning in version A, medium for the questions at the end in version B, and highest for the questions at the end in version A (which participants had already answered once). Questions 2 and 5 led to a ceiling effect. The percentage of correct answers was already very high when participants immediately answered the questions (89% and 85%, respectively). As a consequence, these two memory tasks were excluded from the following analyses comparing the three design categories. 
General Discussion
The goal of this study was to identify different web design categories and examine differences between them regarding (the strength of) first associations, evaluation of visual aesthetics, and memory performance for central website properties. Previous studies in this field identified categories and factors that are often very specific (e.g., thickness of the menu bar border line or usage of rectangle shapes in title; hyperlink style, Kim, Lee, & Choi, 2003; Lin, Yeh, & Wei, 2013) or rather abstract (e.g., classical and expressive aesthetics, Lavie & Tractinsky, 2004 ; location typicality, Roth et al., 2013) . This is difficult with respect to their implementation because on the one hand, it is unclear how the specific factors in combination affect users' perceptions, and on the other hand, pretests would be necessary to ensure that, for example, the website is really seen as prototypical or as having expressive aesthetics.
Our objective was to find categories which do not cause these difficulties and this was achieved by demonstrating that company websites can be roughly divided into three groups on the basis of their visual appearance and that participants perceive, remember, and evaluate websites differentially depending on the design category the sites belong to, even after seeing them for only a few seconds. These are important findings considering the fact that most pages are visited for only a few seconds (Cockburn & McKenzie, 2001) , giving the first visual impression of a site special importance. Especially companies that wish to attract users for different reasons should keep in mind that interacting with their website influences the perceptions of their reputation (Guillory & Sundar, 2014) .
Although web design is a moving target, our design categorisation here is relatively general and not based on specific technical evolutions. Since its beginning, the Internet and its use changed dramatically (Engholm 2001 ). The Internet is now an indispensable part of modern society and despite constant refinements and developments, fundamental changes in technology are more unlikely to occur in the near future compared to its early days. Accordingly, we expect our results to endure and thus to serve as a basis for future research in this field and at the same time as guidance for web designers wishing to create a certain impression of their product.
Main Findings 4.1.1 Associations and aesthetic evaluation
Half of the first associations differed among the three categories. Concerning sites with an equal amount of pictures and text, participants associated them with professionalism and conventionalism but did not associate them with inventiveness, creativity, unpredictability, or deterrence. This is partly attributable to the mean prototypicality of these sites, which was the highest among the categories. If a site is perceived as prototypical, it most likely corresponds to a mental model for a web object (Roth et al., 2010) . People then know what to expect and are more likely to associate prototypical websites with conventionality than with inventiveness and creativity.
In contrast, participants associated sites using strong colours from one colour family with less conventionality and less professionalism and additionally found them neither inventive nor inviting. The use and composition of colours is an important factor in website evaluation (e.g., Cyr et al., 2010; Moshagen & Thielsch, 2010) , but the sites in this study that relied the most on the effects of colour did not perform well according to the rapid decision that these sites were not inviting and the lower rating of visual aesthetics (a meaningful cut point for the VisAWI would be 4.5 and SCOFA sites scored far below that; Hirschfeld & Thielsch, 2015) . Apparently, it is difficult to attract users solely on the basis of a prominent use of colours. Sites using mainly pictures were rated somewhere in between the other two categories. For example, they were associated with conventionalism, but not as strong as sites with more text.
The design categories also differed in the participants' aesthetics evaluation. Again, sites using strong colours had the lowest ratings -regarding aesthetics as a whole but also on the level of the subfacets simplicity, diversity (where all categories received relatively low ratings, though), colourfulness, and craftsmanship. Sites with equal amounts of pictures and text and those with primarily pictures both had high ratings. This is in line with current research suggesting that the ratio of graphics to text on websites should be either 3:1 or 1:1 to elicit the best ratings of visual aesthetics (Lin et al., 2013) . Additionally, screen dominance (i.e., the balance between text and graphics) is one of the few website properties on which design experts agree that it determines visual appeal (Lindgaard et al., 2006) . Additionally, the first impression, which manifests itself in differences regarding associations between website properties and the three design categories as well as their strength, influenced the aesthetics evaluation. This is in line with findings that demonstrate how close immediate and deliberate first aesthetics impressions are (Miniukovich & De Angeli, 2015) . Users appear to form impressions which go beyond a rational decision whether or not they find a website aesthetically appealing -they also form implicit impressions about different qualities of websites which seem difficult to be reliably judged at this point of time. The moderate to high correlations show that implicit and explicit attitudes regarding web designs, although measured very differently, are interrelated. This is different when looking at objective measures, in this case memory performance.
Memory performance
Memory performance refers to the successful completion of three tasks: name the company, locate the position of the logo, and locate the position of the navigation area/bar. Performance was best on sites with equal amounts of pictures and text. The "picture superiority effect", best researched in educational psychology (see McBride & Disher, 2002 , for a review), claims that concepts are much more likely to be remembered if they are presented as pictures rather than as words. Still, we did not find sites with mainly pictures to be superior regarding memory performance but those that balance pictures and text, which may be due to the fact that pictures on websites usually do not serve the purpose of teaching or illustrating concepts to be explicitly learned.
Instead, prototypicality and the existence of mental models may partly explain our findings. Internet users have distinct mental models for different web page types, among them company sites, which means that users agree about the location of many web objects and this agreement is robust to demographic factors such as gender and web expertise (Roth et al., 2010) . For example, users expect the logo and the name to appear somewhere on the top of the site and the navigation area somewhere on the left. This was indeed the case in all four sites belonging to the SAPAT category. Although not that unambiguous as in the case of the SAPAT sites, the logo, the name, and the navigation area were also in expected positions for most sites in the LAPIC and SCOFA categories. This explains the relatively good performance across all three categories. Consequently, websites that meet users' expectations appear to be remembered well, even during the pre-use first impression phase (in this case after only a few seconds without interaction).
Nevertheless, there were differences due to the amount of time participants spent with one website. When seeing the site for only a few seconds and then immediately answering the questions, performance was worst. Answering the same questions a second time led to an improvement, resulting in an even better performance than if answering the questions only once at the end. These results suggest that within the first seconds of website use, mainly bottom-up processes are at work. A reflective website use, meaning that users truly process the website and remember its features, requires more than five seconds.
Practical Implications
From this study, direct practical guidance can be derived for website designers and owners. The advantage of our findings is that the categories described are neither too specific nor too abstract, making it easy for designers to build websites belonging to one of these categories if they wish to do so. Categories such as classical and expressive aesthetics (Lavie & Tractinsky, 2004) are far more abstract and designers would need to pretest their designs within the target group to ensure that what they designed really belongs to one of these categories. Specific factors, on the other hand, are easy to implement but their effects often cannot be separated from those of other factors or from their context. Based on our results, one implication follows for the relation between pictures and text on websites. SAPAT sites were perceived as most aesthetic and they led to the best memory performance regarding central website properties. This may be partly due to their relatively high prototypicality. This finding is in line with previous research by Tuch and colleagues (2012) where sites rated as more prototypical were perceived as more aesthetic. At the same time, sites with an equal amount of pictures and text were being perceived as rather uncreative and uninventive. It thus does not appear reasonable to simply claim "the more prototypical, the better" in every case. Our categorisation and the results show that the design and the desired outcome have to be simultaneously taken into account and that several design factors play an important role here, namely the picture-text ratio, the colour choice, and the position of expected elements such as logos and navigation areas.
Regarding the desired outcomes, in some industries, a conservative impression might be desirable. However, if designers wish to create the impression of creativity and inventiveness, untypical websites may be a good choice but will most likely cause more usability problems and may be perceived as less aesthetic. Thus, when giving advice about which design is best for a website, the sector (rather conservative, e.g. finance, insurance vs. rather innovative, e.g. telecommunication), the target population (digital immigrants with rather stable mental models vs. digital natives who can probably easier handle unconventional designs; see also Brandtzaeg, Heim, & Karahasanović, 2011) , and the desired impression of the website (e.g., professional and conventional vs. inventive and creative) have to be considered.
Another implication is that because colours contribute substantially to the aesthetic evaluation of websites, they have to be carefully chosen. The results here show that users did not like sites with one very dominant colour or only some colours from the same colour family and that they remembered less from these websites, although these sites were not the least prototypical ones. It is therefore essential to put an emphasis on the decision of which colours to select for a site and how to arrange them.
Limitations and Further Research
Using real websites in research has benefits regarding authenticity, ecological validity, and external validity. The possible influence of familiarity with the websites on the dependent variables can be ruled out here since participants who had already known the website and those who did not did not differ in their evaluations. This is in line with previous research in this field showing that website, company, or brand familiarity do not influence outcomes such as the perceived beauty of websites (Tuch et al., 2012) or information search time and performance (Chevalier, Maury, & Fouquerau, 2014) . Still, to experimentally investigate the effects of different website designs (which could be a next step after our explorative approach), it would be necessary to create stimuli sites, which allows more control and thus better internal validity.
The real websites used in the study come from four different industry sectors which are not equally represented in the categories. Still, the sectors are very similar in the sense that every household uses their products and they are thus supposed to be of approximately equal importance to the participants. A measure of importance/relevance should be included in future studies to even better control for possible confounding effects, especially in studies which are dealing with more than first impressions because then it is definitely necessary to control for content effects. Another approach would be to include websites in a language very different from that of the participants (e.g., Finnish, like done in some sub-studies by Thielsch, 2010 and Thielsch, 2015) , although outcomes such as memory for the company name or the branch cannot be assessed.
Regarding the participants, the sample here is large and representative of the German population in terms of gender, but it covers only one cultural background. European and North American perceptions of and satisfaction with websites are similar, but they differ from those of Asian and Latin/South American users (Simon, 2001; Gevorgyan & Manucharova, 2009) . If website owners want to attract users worldwide, they have to take into account these differences by customising and targeting their sites effectively. Apart from different preferences based on culture, factors such as demographics and individual taste partially influence preferences for websites, so this relationship also deserves more attention (Pandir & Knight, 2006) .
One methodological suggestion for further research is to conduct longitudinal studies, as done in the field of product aesthetics and usability by Sonderegger, Zbinden, Uebelbacher, and Sauer (2012) . To give an example related to this study, measuring the stability of the superior memory performance for sites with equal amounts of pictures and text could provide more insights into the duration and the specific importance of this effect. If users quickly forget whose company's website they observed, then it is not necessary to balance the amount of pictures and text on a website if the owner wants to create the impression of inventiveness, originality, or creativity because these attributes are not associated with this type of sites. With a longitudinal design, it would also be possible to include behavioural outcomes as dependent variables, for example recommendation or purchasing behaviour.
In every case, we would suggest to include different types of dependent variables when examining the effects of website design. In many studies, participants are given only a few items to express their opinion of a website, sometimes they can only express whether they like the website or not. A more reliable measure, for example a questionnaire such as the VisAWI we used here, can give more insight into the aesthetics of a website. In our case, aesthetic sites were also those from which users remembered the most, but it is not assumable that higher aesthetics always leads to better results on other measures. A combination of various dependent variables such as implicit and explicit or subjective and objective measures, like we did it here, is highly desirable in the context of first impressions.
Conclusion
Websites from the same sectors can differ greatly in their design, and these varieties have differential effects on spontaneous associations after very short exposure, elaborate evaluations of aesthetics, and what users remember. Sites with an equal amount of pictures and text generally seem to be a good choice, but this also depends on the impression website owners and designers wish to create. Sites that are easy to remember and are found aesthetic are not necessary those associated with creativity and originality. In other words, the fit between the website design and the targeted population and impression has to be considered. Our results help to achieve this fit by providing insights into which basic design properties lead to certain outcomes on both subjective and objective measures of user experience.
In any case, it is necessary to keep the influence of a site's visual appearance in mind, especially with regard to the role the Internet currently plays. Companies put more and more emphasis on online communication. If users abandon a site after a few seconds, they will not have the chance to buy a product there, to conclude a transaction, or to apply to a job offer presented on the site. An effective design could be the decisive feature that keeps users on a site, so that the company has the chance to present itself and to reach the users it wants to attract. Note. The categories and websites used in the main study are in bold print. a Prototypicality was measured on a 7-point Likert scale ranging from 1 (not typical at all) to 7 (very typical). b The category rating is the proportion of participants who saw the website and sorted it into the proposed category. For example, 4/5 means that from five participants who saw the website, four sorted it into the proposed category. Decisions on which websites to choose for the main study were also based on the categories into which websites were "incorrectly" sorted (i.e., in another category than expected). The number of ratings per website is not equally distributed because of the small number of participants. Note. When two or more word pairs were very similar in meaning, the most applicable one was chosen. The final set is in bold print.
Appendix D
Items of the Visual Aesthetics of Websites Inventory (VisAWI)
Table 4 All 18 items of the VisAWI Thielsch 2010, 2013) in German and English along with the corresponding dimensions.
German English
Einfachheit | Simplicity Das Layout wirkt zu gedrängt.* The layout appears too dense.* Das Layout ist gut zu erfassen.
The layout is easy to grasp. Das Layout erscheint angenehm gegliedert.
The layout appears well structured. Die Seite erscheint zu uneinheitlich.*
The site appears patchy.* Auf der Seite passt alles zusammen.
Everything goes together on this site.
Vielseitigkeit | Diversity Die Seitengestaltung ist uninteressant.*
The design is uninteresting.* Das Layout ist originell.
The layout is inventive. Die Gestaltung wirkt einfallslos.*
The design appears uninspired.* Das Layout wirkt dynamisch.
The layout appears dynamic. Das Layout ist angenehm vielseitig.
The layout is pleasantly varied. The layout appears professionally designed. Das Layout ist nicht zeitgemäß.* The layout is not up-to-date.* Die Seite erscheint mir Sorgfalt gemacht.
The site is designed with care. Das Layout wirkt konzeptlos.* The design of the site lacks a concept.* Note. Negatively-keyed items are asterisked (*) and reverse-coded. The scale is a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree).
Appendix E
Correlations between the three dependent variables Note. simp = simple, comp = complicated, inve = inventive, conv = conventional, exc = exciting, bor = boring, pred = predictable, unpd = unpredictable, crea = creative, prof = professional, unpf = unprofessional, conf = confusing, invi = inviting, daun = daunting, Vis = overall VisAWI score, Mem = memory performance at the end of the survey. Note. Factor loadings ≥ .40 appear in bold. The attributes that cluster on the same factors suggest that factor 1 represents "Complicatedness", factor 2 represents "Unprofessionalism", and factor 3 represents "Stimulation". These three factors have eigenvalues over Kaiser's criterion of 1 and in combination explain 40.3% of the variance. The site is designed with care.
Appendix G Factor analysis of association strength
Appendix H Factor analysis of the VisAWI items
-.02 .01 -.01 .85
The design of the site lacks a concept.* .35 .11 .01 .42
Note. Factor loadings ≥ .40 appear in bold. The four factors in combination explain 63.2% of the variance.
